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5' -deoxyadenoslne-2* ,3' -dlaldehyde  showed  good  activity  against  yellow 
fever  and  4' ,5'-unsaturated  adenosine-2' ,3* -dlaldehyde  showed  excellent 
activity  against  vesic  lar  stomatitis  virus. 


Accession  For _ , 

ntis  ariti  Oy 
pTtc  tah  nr 

Uuniuso'-uured  D 

J  ...I  lfl*:«tloa . .  . - 

t*/  . - - - — 

distribution/  _ 

Avstlnblllty  Codas _ I 


Foreword 


Citations  of  commerical  organizations  and  trade  names  In  this  report 
do  not  constitute  an  official  Department  of  the  Army  endorsement  or 
approval  of  the  products  or  services  of  these  organizations. 


2 


Table  of  Contents 


Summary 

Foreword 

Technical  Presentation 
Chemistry 

Table  I.  Compounds  Submitted  During  Reporing  Period 

Biological  Results 

Conclusions  and  Recommendations 

Tables  II-XI.  Antiviral  Activity  of  Compounds 

Submitted  During  Contract  Period  To  Date 
Experimental  Section 
Literature  Cited 

List  of  Personnel  Supported  by  the  Contract 
Distribution  List 


3 


Technical  Presentation 


Background 

Last  contract  year,  compound •  _l-5,_7  and  9^  were  prepared  by  periodic 
acid  oxidation  oft  inoaine,  6-methylaercaptopurlne  ribosid-,  thymine 
rlboalde,  guanos ine.  5 1 -f luoro-5 ' -deoxyadenoaine  (compound  6),  8-bromo- 
adenoalne  and  N^,  f^-dimethy laainopurlne  riboside,  respectively.  The 
synthesis  of  these  compounds,  which  were  submitted  for  antiviral  screening 
during  the  last  contract  year,  were  described  in  the  last  annual  report. 
Work  toward  the  synthesis  of  the  4' ,5'-unsaturated  derivative  (S)  of 
adenosine  dialdehyde,  aa  well  as  the  unsuccessful  attempt  to  synthesize 
the  dlaldehyde  derivative  (10)  of  forwycln  A  was  also  described  in 
the  last  annual  report,  which  contains  the  structures  of  compounds 
1-10. 


This  annual  report  describes  the  successful  completion  of  the 
synthesis  of  compound  J3  as  well  as  the  synthesis  of  tubercidin-2' ,3'- 
dialdehyde  (11).  Compound  J)  and  _H.  were  the  only  two  compounds  submitted 
during  this  reporting  period.  This  report  also  describes  work  in  progress 
toward  the  synthesis  of  adenosine-2 '-awnoaldehyde,  adenosine-3' -monoaldehyde, 
and  additional  S'-deoxyadenoslne-2' ,3* -dialdehyde  (AVS  #1214).  Biological 
results  obtained  on  all  compounds  thus  far  submitted  for  screening 
is  also  presented  and  evaluated  in  this  report. 

Chemistry 

4* ,5 '-Unsaturated  adenoslne-2' ,3'-dialdehyde  (8)  was  prepared 
by  modification  of  the  method  of  Grant  and  Lamer*.  Periodate  oxidation 
of  tubercldln  by  Che  method  of  Dvonch  et  al.2  gave  tubercldin-2' ,3'- 
dialdehyde  (11).  Details  on  the  synthesis  and  characterization  of 
compounds  j)  and  _ll,  (Table  I)  is  presented  in  the  Experimental  Section. 

Work  towards  the  synthesis  of  adenosine  oK>noaldehydee  la  described 
in  SchcsM  1.  Periodate  oxidation  of  5'-(>-trltyladenoslne  (Sigma  Chemical 
Co.),  compound  _12,  gave  dialdehyde  _13.»  which  was  then  reduced  to  compound 
14  with  sodium  trlmethoxyborohydrlde.  Adduct  _14  was  treated  with  excess 
trftyl  chloride  in  an  attempt  to  prepare  the  ditrltyl  derivatives  JJ 
and  16.  This  reaction,  however,  produced  the  trltrltylated  derivative 

17  instead  of  the  desired  intermediates.  The  structure  of  J_7  was  positively 
identified  by  NMR.  We  are  confident  that  more  controlled  tritylatlon 

will  afford  the  desired  J_5  and  _16,  and  this  reaction  is  currently  underway. 
Pfitzuer-Mof fact  oxidation  of  _1_5  and  _l&  should  afford  blocked  snnoaldehydes 

18  and  _19  which  should  readily  be  able  to  be  deblocked  to  afford  target 
monoaldehydes  20.  ani*  71. 

Work  towards  preparation  of  more  AVS  #1214  is  described  in  Scheme 
II.  Treatment  of  adenosine  (22)  with  thlonyl  chloride  in  acetonitrile 
followed  by  aqueous  sodium  carbonate  hydrolysis  of  the  sulfite  intermediate 
(not  shown)  has  thus  far  afforded  approx.  5  grama  of  5*-chloro-5'-deoxyadenoeine 
(23)  and  work  is  in  p*  :ress  to  prepare  still  more  of  this  derivative 
which  will  be  dechlori.iated  to  _2£,  which  in  turn  will  be  oxidized  to 
target  _25. 


Scheme  li 


Biological  Results. 


Antiviral  acraanlng  data  on  all  compounds  submitted  during  the 

contract  parlod  ara  praaantad  In  Tablaa  II-XI.  Saliant  raaulta  lncluda 

tha  following  ancouraging  findings. 

1.  Compound  which  cannot  bacoaa  phosphory lated  intracellulary, 
ahowad  a  3.5-fold  lncraasa  In  tharapautlc  index  and  a  30-fold  daeraaaa 
in  cytotoxicity  against  vaslcular  stomatitis  virus  (VSV)  than  adanoslna 
dlaldahyda  (AVS  #1160),  which,  at  laast  thaoratlcally,  can  bacoma 
phoaphory latad,  and  which  pravioualy  was  tha  most  activa  compound 
against  VSV  in  tha  antlra  scraanlng  system. 

2.  Incslna  dlaldahyda  (1),  which  was  virtually  Inactiva  In  vitro, 
did  show  Jji  vivo  activity  against  Crlmaan-Ccngo  hemorrhagic  favor 
In  mica. 

3.  j' -Fluorc-5 ' -daoxyadenoslna  dlaldahyda  (5)  ehowad  good  activity 
against  yallow  favor  while  tha  parent  nucleoside  did  not.  This 
indicates  that  tha  dlaldahyda  groups  ara  crucial  to  tha  antiviral 
activity  of  compound  J5  .  Thymine  riboside  dlaldahyda  _3_  was  also 
activa  against  yallow  favor. 

A.  In  ona  test,  compound  J.  showed  significant  activity  against  the 
AIDS  virus  (HIV),  but  this  result  will  have  to  be  eonflroed. 

5.  As  a  class  tha  nucleoside  dlaldahydas  thus  far  submitted  both  prior 
to  and  during  tha  contract  period  have  shown  broad  spectrum  activity 
against  most  of  tha  viruses  In  the  scraanlng  system,  and  soma. 

Ilka  guanoalno  dlaldahyda  (4)  showed  remarkably  low  cytotoxicity. 

Conclusions  and  racot—ndatlona. 


Plans  and  recommendavions  for  tha  currant  third  contract  year  Include 

tha  following i 

1.  Synthetic  work  described  In  Scheme  1  and  IX  Is  still  In  progress. 

2.  3 '-Daoxyadenoslna  dlaldahyda  (25)  will  be  converted  to  monoaldahydas 
following  a  synthetic  similar  to  Scheme  I. 

3.  Another  attempt  will  be  made  to  synthesise  formycln  A  dlaldahyda 
HO). 

4.  Work  will  cosaence  on  efforts  to  prepara  5 ' -amino-5* -daoxyadenoslna 
dlaldahyda  and  other  remaining  target  cempcunds  listed  in  the  contract 
proposal. 

5.  Thymine  riboside  dlaldahyda  (1)  Is  somewhat  similar  In  structure 
to  A2T,  was  active  against  yallow  fevar  and  should  ue  screened 
against  HIV  as  soon  as  possible. 


6.  Other  future  Carget  compounds  will  be  described  In  a  forthcoming 
contract  renewal  proposal. 


Tabla  II.  Antiviral  Activity  of  Inosine-2' ,3'-dialdehyde  (Compound  1, 


IN  VITRO  SCREEN  (ug/al] 


VIR 

VR  VR+ 

ID50  CELL 

HTC 

TT 

TI+ 

PT 

0.4 

220.00  MK2 

32.00 

0.1 

VSV 

NOT  ACT  VERO 

<250.00 

NOT  ACT 

VEE 

NOT  ACT  VERO 

<250.00 

NOT  ACT 

RVP 

NOT  ACT  VERO 

<250.00 

NOT  ACT 

YP 

KOT  ACT  MK2 

<250.00 

NOT  ACT 

PIC 

NOT  ACT  VERO 

<  50.00 

NOT  ACT 

PIC 

NOT  ACT  VERO 

<250.00 

NOT  ACT 

VSV 

0.0  1.0 

NOT  ACT  L929 

100.00 

0.0 

3.4 

AD  2 

>0.2  0.5 

31.95  HEP2 

<100.00 

<3.1 

2.4 

VV 

0.2  0.8 

320.00  VERO 

320.00 

1.0 

2.8 

PT 

>0.0  0.5 

NOT  ACT  VERO 

>320.00 

>0.0 

4.6 

JBE 

>0.0  0.9 

NOT  ACT  VERO 

>320.00 

>0.0 

2.2 

SPS 

0.3  0.7 

26.19  VERO 

32.00 

1.2 

4.6 

YP 

0.1  0.8 

NOT  ACT  VERO 

100.00 

0.0 

1.4 

PT 

0.0  0.4 

NOT  ACT  VERO 

320.00 

0.0 

4.6 

HIV 

0.0  2.2 

NOT  ACT  ATH8 

32.00 

0.0 

>320.0 

IN  VIVO  SCREEN 

(ag/kg) 

VIR 

HST 

VR 

VR+ 

DOSE 

MTC 

RTE 

D 

cch 

aua 

2.0 

.2.4 

50  ag 

>50 

IP 

1 

cch 

aua 

0.8 

2.7 

50  ag 

>50 

IP 

1 

Table  III.  Antiviral  Activity  of  6-Methy laercaptopurlne 

Rlboaide-2 ' ,3* -dialdehyde  (Compound  _2,  AVS  ^ 1970 ) 


IN  VITRO  SCREEN  (ug/al) 


VIR 

VR  VR+ 

ID50  CELL 

MTC 

TI 

TI+ 

PT 

0.1 

24.00  MK2 

3.20 

0.1 

RVP 

NOT  ACT  VERO 

25.00 

NOT  ACT 

VSV 

0.2  1.0 

17.88  L929 

32.00 

1.8 

3.4 

AD2 

>0.1  0.5 

NOT  ACT  HEP2 

<10.00 

0.0 

2.4 

VV 

0.0  0.8 

NOT  ACT  VERO 

32.00 

0.0 

2.8 

PT 

>0.0  0.5 

NOT  ACT  VERO 

>320.00 

0.0 

4.6 

JBE 

0.1  0.8 

32.00  VERO 

32.00 

1.0 

l.l 

YP 

0.0  0.6 

NOT  ACT  VERO 

>320.00 

0.0 

1.8 

SFS 

>0.0  0.8 

NOT  ACT  VERO 

>320.00 

0.0 

8.5 

PT 

0.0  0.4 

NOT  ACT  VERO 

>320.00 

>0.0 

4.6 
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Table  IV.  Antiviral  Activity  of  Thymine  Rlboatde-2*  .3*-dlaIdehyde 
(Compound  _3 ,  AVS  #1976) 


IN  VITRO  SCREEN  [ug/aij 


VIR 

VR  VR+ 

ID50  CELL 

MTC 

TI 

TI+ 

VSV 

0.6 

100.00  L929 

100.00 

1.0 

RVF 

NOT  ACT  VERO 

50.00 

NOT  ACT 

AD  2 

0.2 

NOT  ACT  HEP2 

32.00 

NOT  ACT 

SF 

>0.8 

16.43  VERO 

>100.00 

>6.1 

PIC 

67.00  VERO 

>100.00 

>1.5 

YF 

0.9 

18.03  VERO 

320.00 

17.7 

JE 

>0.3 

70.92  VERO 

>100.00 

>1.4 

PT 

0.6 

4S.00  MK2 

3.20 

0.1 

PT 

0.7 

25.00  HK2 

1.00 

0.0 

PTVB 

0.4 

85.00  MX2 

10.00 

0.1 

YF 

0.1  0.6 

NOT  ACT  VERO 

3.20 

0.0 

0.2 

PT 

0.0  0.4 

NOT  ACT  VERO 

>320.00 

>0.0 

4.6 

VEE 

0.0  0.3 

NOT  ACT  VERO 

100.00 

0.3 

1.2 

Table  V.  Antiviral  Activity  of  Guanoa tne-2 1 , 3' -dlaldehyda 
(Compound  AVS  #1211) 


IN  VITRO  SCREEN  (ug/al) 


VIR 

VR  VR+ 

ID50  CELL 

MTC 

TI 

TI+- 

RVF 

NOT  ACT  VERO 

>562.40 

NOT  ACT 

VEE 

NOT  ACT  VERO 

>562.40 

NOT  ACT 

YF 

<562.40  MK2 

>562.40 

>1.0 

VSV 

73.43  VERO 

>562.40 

>7.7 

PIC 

NOT  ACT  VERO 

>562.40 

NOT  ACT 

PIC 

NOT  ACT  VERO 

568.00 

NOT  ACT 

RVF 

NOT  ACT  VERO 

568.00 

NOT  ACT 

VEE 

NOT  ACT  VERO 

568.00 

NOT  ACT 

VSV 

0.26  VERO 

568.00 

7.7 

YF 

2.00  MK2 

568.00 

1.0 

A02 

>0.4  0.8 

4.91  HEP2 

<32.00 

<6.5 

2.7 

VV 

0.5  1.0 

62.11  VERO 

320.00 

5.2 

2.8 

PT 

>0.0  0.5 

NOT  ACT  VERO 

>320.00 

>0.0 

4.6 

YF 

0.0  0.7 

NOT  ACT  VERO 

32.00 

0.0 

0.3 

SFS 

0.4  1,0 

13.27  VERO 

32.00 

2.4 

18.6 

JBE 

>0.1  1.0 

NOT  ACT  VERO 

320.00 

>0.0 

6.4 

PT 

0.1  0.4 

253.49  VERO 

320.00 

1.3 

1.1 

IN  VITRO  SCREEN  (ug/all 


VIR 

VR  VR+ 

ID50  CELL 

MTC 

TI 

71+ 

RVF 

NOT  ACT  VERO 

<250.00 

NOT  ACT 

AL2 

0.5 

57.50  HEP2 

100.00 

1.7 

VV 

0.7 

14.81  VERO 

100.00 

6.8 

vsv 

0.1 

31.00  L929 

10.00 

0.3 

SF 

0.7 

13.55  VERO 

100.00 

7.4 

FeLV 

0.1 

NOT  A'.i  81C 

10.00 

0.0 

YF 

1.1 

13.13  VFRO 

320.00 

24.4 

HIV 

0.3  1.4 

NOT  ACT  ATH8 

10.00 

0.0 

>32.0 

JE 

0.2 

61.68  VERO 

100.00 

1.6 

HIV 

0.0 

NOT  ACT  ATH8 

32.00 

0.0 

YF 

0.2  0.6 

79.56  VERO 

10.00 

0.1 

0.2 

Table  VII.  Antiviral  Activity  of  5*“Fluoro~5'deoxyadenoalne 
v Compound  _6,  AVS  #2273). 


IN  VITRO  SCREEN  [ug/ml] 


VIR 

VR  VR+ 

ID50  CELL 

MTC 

TI 

VSV 

0.0 

NOT  ACT  L929 

100.00 

0.0 

A02 

>0.1 

NOT  ACT  HEF2 

<100.00 

0.0 

VV 

0.1 

NOT  ACT  VERO 

100.00 

0.0 

YF 

0.3 

98.43  VERO 

10.00 

0.1 

SF 

0.0 

NOT  ACT  VERO 

100.00 

0.0 

JE 

0.0 

NOT  ACT  VERO 

10.00 

0.0 

Table  VIII.  Antiviral  Activity  of  8-Bromoadenoalne-2* t3*-dlaldehyde 
(Compound  7_,  AVS  #2274) 


IN  VITRO  SCREEN  [ug/ml] 


VIR 

VR  VR+ 

ID50  CELL 

MTC 

TI 

TI+ 

RVF 

132.47  VERO 

<250.00 

1.90 

AD  2 

>0.1 

NOT  ACT  HEP2 

<100.00 

0.0 

VV 

0.1 

NO*  ACT  VERO 

32.00 

0.0 

VSV 

0.1 

NOT  ACT  L929 

32.00 

0.0 

SF 

0.7 

IS. 88  VERO 

100.00 

6.3 

YF 

0.4 

22.35  VERO 

3.20 

0.1 

FeLV 

0.0 

NOT  ACT  8 1C 

10.00 

0.0 

HIV 

0.4  1.2 

0.32  ATH8 

3.20 

10.0 

>32.0 

JE 

0.3 

91.75  VERO 

100.00 

1.1 

HIV 

>0.0 

NOT  ACT  ATH8 

<100.00 

<0.0 

Table 

IT.  Antiviral 

Activity  of  4',5'- 

Unsaturated 

Adenoalne-2' 

.3-dlaldehyde 

VIR 

(Compound 

VR  VR+ 

j8,  AVS  #2906) 

IN  VITRO  SCREEN 

ID50  CELL 

[ug/ml] 

MTC 

Tl 

TI+ 

VSV 

>0.7  1.3 

7.81  L929 

<100.00 

<12.8 

5.9 

VSV 

0.9  1.0 

8.96  L929 

100.00 

11.3 

3.4 

AD2 

0.2  0.7 

57.02  HEP2 

32.00 

0.6 

4.8 

W 

0.7  0.9 

11.45  VERO 

100.00 

8.7 

2.6 

JBE 

0.0  0.7 

NOT  ACT  VERC 

100.00 

0.0 

2.0 

JBE 

0.0  0.7 

NOT  ACT  VERO 

100.00 

0.0 

2.0 

YF 

0.8  0.7 

24.68  VERO 

320.00 

13.0 

0.2 

SFS 

0.7  0.9 

24.82  VERO 

100.00 

4.0 

14.0 

RVF 

335.83  VERO 

>250.00 

0.7 

3.7 

HIV 

0.0  2.1 

NOT  ACT  ATH8 

10.00 

0.0 

>320.00 
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Table  X.  Antiviral  Activity  of  f^.N^-Dimethylamlnopurine  Riboaide-2' ,3'- 
dialdehyde  (Compound  9^  AVS  #2343) 


IN  VITRO  SCREEN  fug/mi] 


VIR 

VR  VR+ 

ID50  CELL 

MTC 

TI 

TI+ 

AD  2 

>0.1 

NOT  ACT  HEP2 

<32.00 

0.0 

vsv 

0.1 

31.01  L929 

32.00 

1.0 

vv 

0.0 

NOT  ACT  VER0 

32.00 

0.0 

JE 

0.0 

NOT  ACT  VERO 

32.00 

0.0 

PT 

0.3  1.0 

59.82  VERO 

100.00 

1.7 

10.8 

TF 

0.0  0.8 

NOT  ACT  VERO 

32.00 

0.0 

1.9 

SF 

0.5  1.1 

10.34  VERO 

32.00 

3.1 

)3.8 

HIV 

0.5  1.4 

NOT  ACT  ATH8 

32.00 

0.0 

>323.0 

PT 

0.7 

30.00  MK2 

3.20 

0.1 

3.5 

Table 

XI.  Antiviral 

Activity  Tubercin-2* 

3’-dialdehyde 

TI 

TI+ 

VIR 

(Co.'oound 

VR  VR+ 

U.,  AVS  #2907) 

IN  VITRO  SCREEN  [ug/al] 

ID50  CELL  MTC 

RVF 

206.00 

VERO 

>250.00 

1.2 

>3.7 

VSV 

0.1  1.3 

23.92 

L929 

32.00 

1.3 

5.9 

AD2 

0.3  0.7 

17.77 

HEP2 

32.00 

1.8 

4.8 

W 

0.0  0.9 

NOT  ACT 

VERO 

100.00 

O.C 

2.6 

JBE 

0.0  0.7 

NOT  ACT  VERO 

100.00 

0.0 

2.0 

SFS 

0.9  0.9 

16.40 

VERO 

320.00 

19.5 

14.0 

YF 

0.3  0.7 

199.91 

VERO 

320.00 

1.6 

0.2 
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Legend  to  Tables  II-XI 
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U  nno  scum  -  In  vitro  tost  roanlts 


VIS 

Virus 

Symbol 

Virus 

VEE 

Venesuelan  Equine  Encephalomyelitis 

XT 

Tallow  Fever 

JBE 

Japanese  Encephalitis  Virus 

PIC 

Plchinde 

rvp 

Rift  Valley  Fever 

SFS 

Sandfly  Fever  (StMUan) 

PT 

Punt a  Toro  Virus 

CCH 

Crlnean-Congo  Hemorrhagic  Fever 

VSV 

Vesicular  Stomatitis  Virus 

AO  2 

Adenovirus  Type  2 

VV 

Vaccinia 

FaLV 

Feline  Leukemia  Virus 

HIV 

Human  laHunodeficlency  Virus 

Virus  rating  calculated  by  tha  aathod  of  Hoffman  and  Sldwell 
(Appl.  Microbiol.  22.  795-801,  1971). 

Virus  rating  for  positive  control. 

Inhibitory  doss  50.  Concantratlon  of  tha  drug  that  cauaas 
a  50X  reduction  In  virus  replication. 

Cell  Line. 

Mlnlnun  toxic  concentration.  Tha  lowest  concentration 
of  tha  teat  coa pound  that  results  in  a  SOX  reduction  In 
the  percent  survival  of  viable  host  calls. 

Therapeutic  Index.  A  neasure  of  tha  antiviral  potential 
of  a  compound  calculated  as  MTC/ID50. 

Therapeutic  Index  of  positive  controls. 


VR 

VR+ 

1050 

CELL 

MTC 

TI 

TI+ 
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IB  VIVO  SCREEN  -  In  vivo  Cost  results 
VIR  Virus  (see  colusm  2) 

HST  Host  i  MUS  -  House 

VR  Virus  rating— s  aeasure  of  the  In  .ivo  antiviral  potential 

of  the  drug.  Calculated  am 

CEOMtTRIC  MTD  OF  EXPERIMENTAL  CROUP 
GEOMETRIC  MTD  OF  PLACEBO  GROUP 

VR+  VR  for  postlve  control. 

DOSE  Mllligraas  per  kllograa  of  body  weight 

MTC  Maxlaua  tolerated  dose 

RTE  Route  of  drug  adalnlstratlom  IP-lntraperltoneal 

D  Schedule  of  adainistratlont  1  -  Single  dose  on  day  1 
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Experimental  Section 


IR  spectra  were  recorded  on  a  Perkin  Elmer  681  Infrared  Spectrophotometer. 

NMR  s  ectra  were  recorded  on  an  IBM  V?  200  SY  Instrument.  Chemical 
shift  va..es  are  reported  in  6  relative  to  Me4Si.  UV  spectra  were 
recorded  on  a  Varlan  Cary  219  Spectrophotometer.  Mass  spectra  were 
obtained  in  the  electron  impact  mode  using  a  direct  Insertion  probe 
and  recorded  on  a  Hewlett  Packard  5995  Gas  Chromatograph/Mass  Spectrometer. 
Elemental  analyses  were  performed  by  Galbraith  Laboratories,  Knoxville, 

TN. 


4' ,5* -Unsaturated  adenosine-2* ,3'-dialdehyde,  8^  (AVS  #2906). 

Adenoaina-2' ,3' -dialdehyde2  (3.0  g,  11.3  mmol)  in  200  mL  of  water 
was  heated  under  reflux  for  one  hr  under  a  positive  pressure  of  87. 

The  crude  reaction  mixture,  containing  approx  50%  of  j),  as  indicated 
bv  analytical  HPLC  (columni  4  mm  x  30  cm  C;g  column;  mobile  phase > 

5  volZ  acetonitrile  in  water)  was  partially  purified  on  a  Waters  Prep 
LC  500A  system  (coluamt  57  mm  x  30  cm  C}$  cartridge;  mobile  phaaei 
3  voll  acetonitrile  In  water;  flow  ratet  200  mL/mln;  detectort  refractive 
index).  Solvents  were  removed  by  rotary  evaporation  under  high  vacuum 
to  a  small  volume,  followed  by  lyophillzation  to  give  in  851  purity. 

The  above  procedure  was  repeated  twice.  The  product  of  all  three  reactions 
was  combined,  dissolved  in  a  minimum  amount  of  hot  water  (approx  175 
mL),  and  further  purified  or  the  Prep  LC  500A  system  as  described  above. 
Solvents  were  removed  as  described  above  to  give  1.5  g  (17Z  yield) 
of  95Z  pure  JS,  as  indicated  by  analytical  HPLC. 

Physical  and  Analytical  Data 
Melting  Point!  196*  (dec) 

Analysis!  For  C10H9N5O3. 1. 18H20  (268.47) 


Calcd  Found 
C  44.74  44.63 
H  4.26  3.86 
N  26.08  25.72 


IR  Spectrum!  KBr .  Compatible  with  ctrueture.  Broad  band  at  1100 
cm  *  typical  of  nucleoside  dialdehydes. 3 

NMR  (D20)i 

«  9.21  (s,  1  H,  H-3' ) ,  8.28  (s,l  H,  H-8),  8.18  (s,  1  H,  H-2),  5.99-5.97 
(d,  1  H,  H-l*,  ^H-l',  H-2'  “  5*2  H*)»  5.77*5.76  (i,  1  H,  H-5  ,  *^-5’, 

H-5*  -  3.2  Ht),  5.46-5.44  (d,  i  H,  H-2',  ^H.2*  H-l'  "  5.2  **>,  5.41-5, 40(d, 
1  H,  H-5',  h-5'  “  3-2  »«>• 

OF  Spectrum  (H20)  256  nn  (t  15,957) 

Mass  Spectrum  (El)i 

m/s  247  Or),  218  (H+  -  CHO). 


*—^ys 
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Thin-layer  Chromatography i 


Eastman  132S4  cellulose 


Eluent  Rf  Comment 

H2O  0.68  Hosttgeneous 

EtOU-1  M[  NH4OAC  < 7 * 3)  0.64  Homogeneous 

Code  Ho. »  OP-I-143 

Prepared  byi  S.  M.  Opitz 

Tubercidin-2* ,3' -dialdehyde.  11  (AVS  #2907). 


Prepared  by  the  general  method  of  Dvonch  et  al^.  To  a  stirred 
suspension  of  2.96  g  (11.12  mmol)  of  tubercidin  in  120  atL  of  water 
was  added  2.94  g  (12.23  nmol)  of  periodic  acid.  The  reaction  mixture 
waa  atirred  for  one  hr  at  room  temp  and  then  applied  to  a  1.5  x  20.0 
cm  coluam  of  Bio-Rad  AC  1-X8  anion  exchange  resin  (acetate  form). 

The  column  waa  washed  with  water.  The  self-eluate  and  washings  (400  mL) 
were  found  to  be  free  of  iodate  and  periodate  by  atarch  iodide  test 
paper,  and  were  lyophilized  to  give  2.01  g  (68X  yield)  of  11. 

Physical  and  Analytical  Data 
Halting  Polnti  >132*  (dec) 

Analysis!  Por  C^Hx2^4^4*  l»6H20 


Calcd  Found 
C  45.08  44.95 
H  5.23  5.31 
N  19.12  18.98 


IR  Spectrumi  KBr.  Broad  band  at  1100  cm”*  typical  of  nucleoside  dialdehydes.3 
HMR  (D20)i 

6  8.17-8.00  (m,  1  H,  H-2),  7.97-5.91  (m,  2  H,  H-7,  H-8),  5.87-4.88 
(m,  3  H,  H-l\  H-2',  H-3'),  4.50-3.36  (m,  3  H,  H-4*.  2  H-5’). 

UV  Spectrum!  (H20)  268  nm  (c  11,500). 

Hass  Spectrum  (EI)i 

m/s  264  (H+),  282  (H*  +  H20) 

Thin-layer  Chromatography  1  Eastman  13254  cellulose 

Eluent  RF 

H20  0.61 

Et0H-l  H  NH4OAC  0.81 

Code  Wo. 1  HTH-I-7 
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